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Abstract 

Background: Low socioeconomic status (SES) in childhood is known to be a significant risk factor for mental 
disorders in Western societies. The purpose of this study was to investigate whether a similar association exists 
in Japan. 

Methods: We used data from the World Mental Health Japan Survey conducted from 2002-2006 (weighted 
N = 1,682). Respondents completed diagnostic interviews that assessed lifetime prevalence of major depression 
(MD) and generalized anxiety disorder (GAD), as defined by the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition. Associations between parental education (a proxy of SES in childhood) and lifetime onset 
of both disorders were estimated and stratified by gender using discrete-time survival analysis. 

Results: Among women, high parental education was positively associated with MD (odds ratio [OR]: 1.81, 95% 
confidence interval [CI]: 1.03-3.18) in comparison with low parental education, even after adjustment for age, 
childhood characteristics, and SES in adulthood. This same effect was not found for men. In contrast, higher 
parental education was associated with GAD (OR: 6.84, 95% CI: 1.62-28.94) in comparison with low parental 
education among men, but this association was not found among the women, in the fully adjusted model. 

Conclusions: In Japan, childhood SES is likely to be positively associated with the lifetime onset of mental 
disorders, regardless of family history of mental disorders, childhood physical illness, or SES in adulthood. Further 
study is required to replicate the current findings and elucidate the mechanism of the positive association between 
mental disorders and childhood SES. 
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Background 

It is widely known that low socioeconomic status (SES) 
is associated with psychological problems such as de- 
pression and anxiety disorders [1-5]. This association 
can be explained in two ways: (1) low SES actually in- 
duces a mental disorder (social causation); or (2) men- 
tal disorders limit employment opportunities, causing 
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individuals to fall into the low SES category (health 
selection) [6,7]. 

Previous studies have shown that SES in childhood has 
a direct effect on the development of mental disorders 
later in life [8-15]. For example, Gilman et al. reported 
that participants whose parent was engaged in manual 
labor either at the time of their birth or when they were 
seven years old were significantly more likely to develop 
major depression (MD) in their lifetime, even after ad- 
justing for SES in adulthood [11]. However, since most 
of these studies were performed in Western countries, it 
is uncertain whether a similar association exists in Japan, 
where SES likely affects mental disorders differently 
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[16,17]. For instance, while education has been found to 
be inversely associated with depression in the USA, no 
such association has been found in Japan [16]. 

MD and generalized anxiety disorder (GAD) must be 
addressed in particular, in view of their high prevalence 
[18,19]. The lifetime prevalence of MD and GAD in 
the US is 16.6% and 5.7%, respectively in 2001-2003 
[18], and in Japan, 4.4% for MD in 2005 [20]. Because 
MD and GAD are associated with several major causes 
of death, such as suicide [21] or cardiovascular disease 
[22,23], and greater disability-adjusted life years [24], 
further prevention efforts are needed. An investigation 
into the associations between childhood SES and MD or 
GAD may provide crucial information concerning the 
possible etiologies of these disorders. Further, by stratify- 
ing the data according to gender, the higher prevalence 
of these disorders among women may be explained [11]. 

Against these backgrounds, we hypothesized that child- 
hood SES is associated with the lifetime onset of mental 
disorders, regardless of family history of mental disorders, 
childhood physical illness, or SES in adulthood, based on 
life-course epidemiology [25]. By focusing on SES in child- 
hood, we can include the early onset cases, which are usu- 
ally excluded in studies of the association between SES in 
adulthood and mental disorders in order to avoid reverse 
causation [26] . Thus, the purpose of this study was to in- 
vestigate whether SES in childhood was associated with 
MD and GAD in both adult men and women. 

Methods 

Sample 

Data from the World Mental Health Japan (WMHJ) Sur- 
vey conducted between 2002 and 2006 were used. The 
WMHJ conducted an epidemiological survey of Japanese 
people aged 20 years and older as part of the World 
Health Organization's World Mental Health Survey Initia- 
tive [27]. Details of the WMHJ survey design, sampling, 
and field procedures have been described in previous 
research [28]. 

Three urban cities and eight rural municipalities in 
Japan were selected as study sites. These sites were se- 
lected because of their geographic variation, the avail- 
ability of site investigators, and the cooperation of local 
government officials. Participants were randomly selec- 
ted from a pool of eligible voters (i.e., registered resi- 
dents) aged 20 years or older. 

An internal sampling strategy was used to reduce re- 
spondent burden by dividing the interview into two 
parts. Part I included a core diagnostic assessment (de- 
tails given below) and obtained the demographic vari- 
ables of all the respondents. Part II included questions 
about risk factors, including childhood SES. Part II was 
administered to 1,682 of the 4,134 individuals who 
responded to the questionnaire in Part I (including all 



respondents with one or more lifetime disorders, as well 
as a probability subsample of approximately 25% of the 
other respondents). The total response rate was 55.1%. 
This sampling method was not significantly different 
from those used in the World Mental Health Surveys con- 
ducted in other countries [29] . 

The data were weighted to adjust for differential prob- 
abilities of selection and non-response (Weighted N = 
1,682; N [men] = 734; N [women] = 948). Details of sam- 
ple weights have been reported previously [19]. Sample 
size was calculated by assuming the lifetime prevalence 
of mental disorders to be between 5 and 10% [29] in low 
and high childhood SES groups with equal distribution 
ratios (with a Type I error = 0.05 and Type II error = 0.2), 
respectively. This yielded a figure of 948 participants who 
were able to successfully complete this study. 

Written consent was obtained from every respondent 
at all study sites. The survey recruitment, consent, and 
field procedures were approved by The Human Subjects 
Committees of Okayama University Graduate School of 
Medicine, Dentistry, and Pharmaceutical Sciences, the 
Japan National Center of Neurology and Psychiatry, 
Nagasaki University's Graduate School of Biomedical 
Sciences, Yamagata University's Graduate School of 
Medical Science, and Juntendo University's Graduate 
School of Medicine. 



Diagnostic assessment 

The WMHJ used a Japanese-translated, computer- 
assisted version of the World Health Organization 
Composite International Diagnostic Interview, Version 3.0 
(WHO-CIDI 3.0) to assess mental disorders in individuals 
according to the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition [27]. Details concerning 
the translation process from English to Japanese have been 
reported previously [19]. Lifetime diagnoses of MD and 
GAD were approximated by the presence or absence of 
diagnoses of these disorders that respondents admitted to 
having, up to the time of the interviews. Diagnostic hier- 
archy and organic exclusion rules were used for making 
diagnoses. 

The CIDI retrospectively assessed the age of onset for 
the disorders; however, in view of the existing evidence 
that retrospective age-of-onset reports are often biased 
[30], a special question sequence (previously used in the 
National Comorbidity Survey Replication) was intro- 
duced to improve the accuracy of reporting. In brief, the 
age of onset reported by the respondents was confirmed 
by other sequential questions, such as "Was it before 
you went to school?". Onset age was set at the upper 
end of the bound of uncertainty (e.g., age: 12 years for 
respondents who reported that onset was before their 
teenage years). Previous research has shown that this 
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question sequence yields more credible responses than 
do standard age-of-onset questions [31]. 

Socioeconomic status in childhood 

SES in childhood was measured using the proxy variable 
of parents' education, because parental education is usu- 
ally determined before the birth of the respondent; thus, 
we can use this measure to assess the impact of child- 
hood SES on the lifetime incidence of MD or GAD. The 
number of years of education for both parents was sur- 
veyed, and the responses were categorized into three 
groups: less than a high school (0-11 years), high school 
(12 years), and some college or more (>13 years). If the 
number of years of education was unknown, this became 
a dummy variable. If a respondent's parents' years of 
education were in discord, we used the higher number 
of years as parental education for our study. 

Covariates 

Under the assumption that they could be possible con- 
founders or mediators in the relationship between child- 
hood SES and lifetime onset of MD and GAD, we 
assessed data on certain childhood characteristics and 
SES in adulthood. The childhood characteristics of in- 
terest included parental mental illness and the presence 
of personal physical illness in the respondent's child- 
hood (based on responses to yes/no questions). SES in 
the respondents' adulthood was measured by the in- 
dividual's number of years of education, categorized 
into less than high school (0-11 years), high school 
(12 years), some college (13-15 years), and college or 
more (>16 years). Further, the respondent's current 
annual household income was categorized with refer- 
ence to the poverty line in Japan [32,33], as either low 
(<3 million yen), middle (3-9.9 million yen), or high 
(>10 million yen). 

Analysis methods 

The models were estimated in a discrete-time survival 
framework with person-years as the unit of analysis. The 
obtained person-oriented data set (containing informa- 
tion on the age of onset for each mental disorder) from 
the cross-sectional survey was converted into a person- 
period dataset (containing information on each discrete 
time period for the individual, censoring the onset of 
each mental disorder) [34]. Each model was controlled 
for person-years, age category, and covariates. The sur- 
vival coefficients and their standard errors (SEs) in the 
best-fitting model were exponentiated and are reported 
in the form of odds ratios (OR) and 95% confidence in- 
tervals (CI). 

Model 1 was adjusted for age, Model 2 included infor- 
mation in Model 1 plus childhood characteristics (paren- 
tal mental illness and childhood physical illness), while 



Model 3 included the information in Model 2 plus SES 
in adulthood (educational attainment and annual house- 
hold income). All analyses were stratified by gender. 
STATA MP 12 was used for the analysis. 

Results 

Characteristics of the sample population 

Table 1 shows the mean ages of the men and women 
subjects were 50.1 (SE = 0.91) and 52.2 years (SE = 0.92) 
respectively, distributed normally. Regarding high SES in 
childhood, parental education was >13 years for 15.4% 
of the men and 11.7% of the women, although a signifi- 
cant portion of the participants did not know their par- 
ental educations (26.4% of the men and 28.3% of the 
women). 

In terms of childhood characteristics, less than 5% of 
respondents across both genders reported having par- 
ents with psychiatric illnesses or having their own phys- 
ical illnesses in childhood. As for SES in adulthood, 
27.9% of the men and 11.4% of the women graduated 
from college or achieved some other level of higher edu- 
cation. Further, 18.3% of the men and 11.5% of the wo- 
men earned more than 10 million yen per year. Finally, 
4.7% of the men and 8.7% of the women developed MD, 
while 2.8% of the men and 3.0% of the women developed 
GAD during their lifetimes. 

Association of SES with MD 

Table 2 shows the ORs of childhood SES for MD among 
men. SES in childhood (i.e., parental education) was not 
associated with MD in Model 1 (adjusting for age), 
Model 2 (plus adjustment for childhood characteristics), 
or Model 3 (plus adjustment for SES in adulthood). 
Among the covariates, having a physical illness in child- 
hood and a higher educational attainment (i.e., >16 years) 
were significantly independently associated with the on- 
set of MD. That is, those who had physical illness in 
childhood were 2.89 (95% CI: 1.00-8.32) times more 
likely to develop MD than those who did not, and those 
who attained >16 years of education were 3.14 (95% CI: 
1.08-9.14) times more likely to develop MD than those 
who attained 0-11 years of education. 

In contrast, among women, high SES in childhood 
(i.e., parental education that went beyond high school), 
was positively associated with the onset of MD (Table 3), 
and this relationship was quite robust. Participants with 
high parental education were 1.85 (95% CI: 1.00-3.42) 
times more likely to develop MD than those whose par- 
ental education was lower than high school in Model 2, 
which was slightly attenuated in Models 3. Among other 
covariates, those who attained high school education 
were more likely to develop MD than those who attained 
education level lower than high school (OR: 2.39, 95% CI: 
1.19-4.81). 



Ochi et at. BMC Public Health 2014, 14:359 
http://www.biomedcentral.com/1471-2458/14/359 



Page 4 of 8 



Table 1 Weighted distribution of characteristics by gender 





Men (n = 734) 


Women (n 


= 948) 


p-value 






% 


% 






Demographics Age 


<30 years 


13.9 


15.1 




0.26 




30-39 years 


18.0 


14.3 








40-49 years 


16.7 


14.9 








50-59 years 


20.2 


18.3 








60-69 years 


15.4 


15.8 








70-79 years 


11.8 


14.2 








80+ years 


4.0 


7.4 






Socioeconomic status in childhood Parental education 


0-1 1 years 


35.6 


39.5 




0.35 




12 years 


22.6 


20.5 








1 3+ years 


15.4 


11.7 








Unknown 


26.4 


28.3 






Childhood characteristics Parental mental illness 


Yes 


2.3 


2.7 




0.62 


Physical illness 


Yes 


2.9 


3.4 




0.69 


Socioeconomic status in adult Education 


0-1 1 years 


25.5 


31.1 




<0.001 




12 years 


31.2 


33.2 








13-15 years 


15.4 


24.3 








1 6+ years 


27.9 


11.4 






Annual household income 


<3 million yen 


26.8 


36.6 




<0.001 




3- < 10 million yen 


54.9 


52.0 








10+ million yen 


18.3 


11.5 






Mental disorders Major depression 




A J 


8.6 




<0.001 


Generalized anxiety disorder 




2.8 


3.0 




0.83 


Table 2 Odds ratio of socioeconomic status in childhood and covariates for major depression by discrete-time survival 


analysis, men 














Model 1 (univariate. 


Model 2 (+childhood 


Model 3 




adjusted for age) 


characteristics) 


(+SES in adult) 




OR 95% CI 


OR 


95% CI 


OR 


95% CI 


SES in childhood Parental education 0-1 1 years 


ref 


ref 




ref 




1 2 years 


1.18 (0.51-2.76) 


1.24 


(0.54-2.86) 


1.04 


(0.48-2.25) 


13+ years 


0.83 (0.32-2.18) 


0.77 


(0.29-2.06) 


0.51 


(0.19-1.34) 


Unknown 


1.12 (0.50-2.53) 


1.17 


(0.51-2.64) 


1.21 


(0.52-2.78) 


Childhood characteristics Parental mental illness Yes 




2.23 


(0.64-7.74) 


2.00 


(0.56-7.11) 


No 




ref 




ref 




Physical illness Yes 




2.90 


(1.02-8.28) 


2.89 


(1.00-8.32) 


No 




ref 




ref 




SES in adulthood Education 0-1 1 years 








ref 




1 2 years 








1.05 


(0.35-3.18) 


13-15 years 








1.59 


(0.45-5.65) 


1 6+ years 








3.14 


(1.08-9.14) 


Annual household income <3 million yen 








ref 




3- < 10 million yen 






0.91 


(0.39-2.09) 


10+ million yen 








0.79 


(0.31-2.02) 



Age was adjusted for all analysis. Values in bold are significant at the p = 0.05 level. 
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Table 3 Odds ratio of socioeconomic status in childhood and covariates for major depression by discrete-time survival 
analysis, women 



Model 1 (univariate, 
adjusted for age) 



Model 2 (+childhood 
characteristics) 



Model 3 
(+SES in adult) 



OR 



95% CI 



OR 



95% CI 



OR 



95% CI 



^F*^ in rhilrlhnnrl Psrpnfsl pHiirstinn 

-j\ ) II 1 L-l IIILJI IUUU T ultTI ILQI CTLJU^uLlwl 1 


0_1 1 vparc 
\j i i ycui j 


ref 




ref 




ref 








1 73 




1 3Q 


(1.01-3.21) 


1 68 


If) Q7-1 Ql\ 




I jt yfcrdl b 


1 34 


(1 .01 -3.33) 


1 .85 


\ 1 .UU J.4ZJ 


1 .81 


\ 1 iUJ J. 1 




I lrwn("i\A/n 

Ul I IM \\J VV I I 


0 84 


(0 52-1 37) 


088 


(054-1 'H) 


0 94 


m 5ft-i 551 

\<J. JU 1 J J 


Childhood characteristics Parental mental illness 


Yes 






2.48 


(1.16-5.32) 


2.1 7 


(0.93-5.09) 




No 






ref 




ref 




Physical illness 


Yes 






1.27 


(0.51-3.19) 


1.28 


(0.50-3.32) 




No 






ref 




ref 




SES in adulthood Education 


0-1 1 years 










ref 






1 2 years 










2.39 


(1.19-4.81) 




13-15 years 










1.95 


(0.86-4.46) 




1 6+ years 










2.45 


(0.92-6.49) 


Annual household income 


<3 million yen 










ref 






3- < 10 million yen 










0.94 


(0.60-1.47) 




10+ million yen 










1.12 


(0.59-2.14) 



Age was adjusted for all analysis. Values in bold are significant at the p = 0.05 level. 



Association of SES with GAD 

Table 4 shows the ORs of childhood SES for GAD 
among men. Higher parental education was significantly 
associated with the onset of GAD. Those whose parental 
education was high school or beyond high school were 



5.63 (95% CI: 1.16-27.41) and 8.47 (95% CI: 1.87-38.37) 
times more likely to develop GAD, respectively, than 
those whose parental education was lower than high 
school in Model 1, which was slightly attenuated after ad- 
justing for childhood characteristics and SES in adulthood 



Table 4 Odds ratio of socioeconomic status in childhood and covariates for generalized anxiety disorder by discrete-time 
survival analysis, men 



Model 1 (univariate, 
adjusted for age) 



Model 2 (+childhood 
characteristics) 



Model 3 
(+SES in adult) 



OR 



95% CI 



OR 



95% CI 



OR 



95% CI 



SES in childhood Parental education 


0-1 1 years 


ref 




ref 




ref 






1 2 years 


5.63 


(1.16-27.41) 


5.63 


(1.15-27.47) 


4.24 * 


(0.96-18.74) 




13+ years 


8.47 


(1.87-38.37) 


8.55 


(1.84-39.72) 


6.84 


(1 .62-28.94) 




Unknown 


1.70 


(0.40-7.20) 


1.70 


(0.40-7.20) 


1.80 


(0.42-7.72) 


Childhood characteristics Parental mental illness 


Yes 






1.15 


(0.14-9.17) 


1.11 


(0.14-8.73) 




No 






ref 




ref 




Physical illness 


Yes 






0.50 


(0.07-3.69) 


0.45 


(0.06-3.37) 




No 






ref 




ref 




SES in adult Education 


0-1 1 years 










ref 






1 2 years 










3.74 


(0.62-22.49) 




13-15 years 










2.85 


(0.39-20.85) 




1 6+ years 










3.54 


(0.63-19.96) 


Annual household income 


<3 million yen 










ref 






3- < 10 million yen 










1.02 


(0.29-3.62) 




10+ million yen 










0.95 


(0.20-4.51) 



Age was adjusted for all analysis. *p = 0.057. Values in bold are significant at the p = 0.05 level. 
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(Model 3). In contrast to the results for MD, no associ- 
ation was found between the onset of GAD and childhood 
physical illness. 

On the other hand, among women, no association was 
found between childhood SES and the onset of GAD 
(Table 5). Moreover, no other covariates had any signifi- 
cant association with the onset of GAD, including SES 
in adulthood. 

We also estimated our model excluding unknown par- 
ental education cases in order to complete a sensitivity 
analysis. No substantial change in our results was found. 

Discussion 

Unlike what has been found in previous studies in 
Western societies [8-13], we found that, among women, 
higher SES in childhood is positively associated with the 
onset of MD, but not GAD, even after adjusting for age, 
childhood characteristics, and SES in adulthood. In con- 
trast, higher childhood SES among men is associated 
with GAD, but not with MD, after fully adjusting for 
other covariates. High SES in adulthood, represented as 
educational attainment, is also positively associated with 
MD for both genders. 

Our results indicate that high SES in childhood has a 
direct effect on the onset of mental disorders in Japan. 
Previous studies on SES and mental disorders in Japan 
have reported inconsistent results; that is, higher educa- 
tional attainment may [35] or may not be [16,17] associ- 
ated with mental disorders. In our study, high childhood 
SES was positively associated with the onset of mental 



disorders (more precisely, MD and GAD); however, the 
exact mechanism of this positive association is unknown. 
Asian parents tend to have stronger expectations for 
their children [36,37] in terms of educational achieve- 
ments than do Western parents [38]. Similarly, Japanese 
parents, particularly those in higher SES families, have 
high expectations for their children [39,40]. Therefore, it 
is likely that those who come from high parental SES sit- 
uations may feel more pressure to achieve; thus, they 
may feel distressed when they fail to do so into adult- 
hood. Moreover, those who come from a high-SES fa- 
mily may have been overprotected during childhood, a 
phenomenon that has been shown to induce lower stress 
tolerance [41,42]. Thus, when they encounter stressful 
academic, professional, or social situations, they are 
more likely to develop mental disorders. 

The impact of high SES in childhood has specific asso- 
ciations by gender and disorder. High childhood SES is 
associated with MD only among women, and it is asso- 
ciated with GAD only among men. This is probably due 
to gender differences in stress response [43]. Women 
tend to internalize stress and feel disappointment or de- 
creased self-esteem when they face stressful situations 
[44-46] . Thus, women who experienced high SES in child- 
hood are more likely to develop MD. Meanwhile, men 
with higher SES in childhood might feel more pressure 
and a heightened sense of personal responsibility when 
they enter middle age, resulting in the development of 
GAD. Previous studies have shown that childhood SES is 
positively associated with average levels of educational 



Table 5 Odds ratio of socioeconomic status in childhood and covariates for generalized anxiety disorder by discrete-time 
survival analysis, women 



Model 1 (univariate, 
adjusted for age) 



Model 2 (+childhood 
characteristics) 



Model 3 
(+SES in adult) 







OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


SES in childhood Parental education 


0-1 1 years 


ref 




ref 




ref 






1 2 years 


0.40 


(0.15-1.06) 


0.42 


(0.16-1.13) 


0.40 


(0.14-1.13) 




1 3+ years 


1.39 


(0.59-3.26) 


1.34 


(0.52-3.44) 


1.27 


(0.50-3.27) 




Unknown 


0.85 


(0.32-2.30) 


0.92 


(0.33-2.57) 


0.85 


(0.29-2.50) 


Childhood characteristics Parental mental illness 


Yes 






3.25 


(0.79-13.34) 


2.47 


(0.42-14.38) 




No 






ref 




ref 




Physical illness 


Yes 






2.64 


(0.51-13.76) 


3.11 


(0.59-16.50) 




No 






ref 




ref 




SES in adult Education 


0-1 1 years 










ref 






1 2 years 










0.64 


(0.21-2.00) 




13-15 years 










0.41 


(0.08-2.17) 




16+ years 










0.94 


(0.17-5.20) 


Annual household income 


<3 million yen 










ref 






3-< 10 million yen 










0.48 


(0.22-1.05) 




10+ million yen 










0.61 


(0.21-1.81) 



Age was adjusted for all analysis. 
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and occupational expectations throughout adulthood 
[47,48]. Furthermore, qualitative study is needed to 
confirm how women or men with high childhood SES 
deal with that stress. 

Our results showed that respondents' educational at- 
tainment had independent associations with MD, regard- 
less of gender. The directionality is unknown; that is, 
whether higher educational attainment is the cause of 
MD, or if MD induces higher educational attainment 
(although this is highly unlikely). Nonetheless, it is note- 
worthy to mention that childhood SES is independently 
associated with MD, regardless of SES in adulthood (i.e., 
educational attainment). 

Several limitations of the current study suggest avenues 
for future research. First, this study used self-reports of 
SES in childhood and parental mental illness, rather than 
a direct assessment of the respondents' parents. However, 
previous studies that also used self-reported childhood 
SES [13] have found similar results [11]. Second, it is 
possible that we overestimated the association between 
childhood SES and mental disorders because of common 
method bias — that is, participants who have stressful 
memories related to parental SES might have been more 
likely to report symptoms of mental disorders. Third, al- 
though this study was population-based, and weighted 
analysis was used to adjust for the differences in demo- 
graphic variables between the respondents and non- 
respondents, the comparatively small study sample size 
may not be representative of the whole Japanese popula- 
tion. Further investigation using a larger, nationally repre- 
sentative sample is warranted. 

Conclusion 

In Japan, childhood SES is likely to be positively asso- 
ciated with the lifetime onset of mental disorders, re- 
gardless of family history of mental disorders, childhood 
physical illness, or SES in adulthood. Further study is 
needed to replicate these findings and to elucidate other 
factors, such as parental pressures or social expectations. 
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